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LONGITUDINAL AERODYNAMIC CHARACTERISTICS OF A
DEFLECTED-THRUST PROPULSIVE-LIFT
TRANSPORT MODEL

Danny R. Hoad
Langley Directorate, U.S. Army Air Mobility R&D Laboratory

SUMMARY

A wind-tunnel investigation has been conducted to determine the effect of deflecting
the engine exit of a four-engine double-slotted flap transport to provide STOL perfor-
mance. Longitudinal aerodynamic data were obtained at various engine exit positions and
deflections. The data were obtained at three flap deflections representing cruise, take-
off, and landing conditions for a range of angles of attack and various thrust coefficients.
Downwash angles at the location of the horizontal tail were measured. The data are pre-
sented without analysis or discussion.

INTRODUCTION

Many concepts have been considered to provide propulsive lift for jet-powered
transport aircraft. These concepts include externally blown flap, upper surface blown
flap, internally blown flap, augmentor wing, and deflected thrust. (See refs. 1to6.) A
comparison of several of these concepts, investigated on a geometrically similar model,
is presented in reference 7. One of the concepts compared was a configuration utilizing
deflected thrust coupled with mechanical flaps. The present paper presents the results
of an investigation conducted to determine the longitudinal aerodynamic characteristics
of a deflected-thrust concept with double-slotted flaps.

The model used in this investigation was one of those used in reference 7 and was
built by the National Aeronautics and Space Administration. It was a four-engine short
take-off and landing (STOL) transport whose engine configurations were designed to simu-
late three specific chordwise engine exit positions and various exit deflection angles. At
each engine exit position, up to five different deflection angles were available. The engine
deflectors were built by the U.S. Air Force Flight Dynamics Laboratory.

The investigation was conducted in the Langley V/STOL tunnel. Tests were con-
ducted with three flap deflections and various engine exit deflection angles, corresponding
to cruise, take-off, and landing configurations. Each configuration was tested through an



angle-of -attack range for several different values of engine thrust coefficients. Force
and moment data were recorded at each angle of attack and downwash was measured for
several configurations. These data are presented without analysis. No lateral-
directional data are presented.

SYMBOLS

The longitudinal aerodynamic data in this report are referred to the stability axes.
(See fig. 1.) The origin of the axes was located on the fuselage center line longitudinally
at 0.40 mean geometric chord and vertically at the center line of the engines,

The units for the physical quantities defined in this paper are given in the Inter-
national System of Units (SI) and the U.S. Customary Units. Equivalent dimensions were
determined by using the conversion factors given in reference 8.

b wing span, m (ft)
c local wing chord, m (ft)
c “mean geometric chord, m (ft)
Cp drag coefficient, 2X2&
QoS
CL lift coefficient, Lift
o0
Cm pitching-moment coefficient, Pitching n_xoment
q.Sc
C thrust coefficient, Thrust
i QoS
i horizontal-tail incidence angle (positive, trailing edge down), deg
., free-stream dynamic pressure, N/m2 (Ib/ft2)
S wing area, m2 (£t2)
T thrust, N (lbf)
X,2 body reference axes (see fig. 1)
a angle of attack, deg



O¢ wing trailing-edge flap deflection (positive when deflected down), deg

Gj engine exit deflection angle (positive when deflected down), deg
6j T jet-exhaust deflection angle (positive when deflected down),
’ -1 Normal force
tan-1 Jormal torce
Axial force ’ °®
€ : downwash angle at horizontal tail (positive down from horizontal), deg

MODEL AND APPARATUS

A three-view drawing of the model with dimensional characteristics is presented
in figure 2. This model was identical to the model used in reference 2 and was very
similar to the models used in reference 4. Photographs of the model are presented in

figure 3.

The model had a 9.3-percent-thick supercritical airfoil wing with a nominal 30°
quarter -chord sweep. The 20-percent-chord wing-leading-edge slat extended from the
fuselage to the wing tip with a deflection of 50°. The span of the leading-edge slats was
broken only to allow space for the engine pylons. The 35-percent-wing-chord double-
slotted flap system extended from the fuselage to the 70.8-percent semispan station.
The flap elements were deflected to 35° and 65° from the flap chord zero position for
the various tests. The flap chord zero position is deflected -1.6° relative to the wing
reference chord. Flap, vane, and leading-edge slat details are shown schematically in
figure 4.

The horizontal tail had a 11.0-percent-thick symmetrical supercritical airfoil with
an incidence range of +20° in 5° increments. It had a 15-percent-chord leading-edge
slat set at -40°.

The cruise configuration was defined as the model with 0° flaps, no wing-leading-
edge slats, and no horizontal-tail leading-edge slats. The take-off configuration was
defined as the model with the double-slotted flap system set at 35°, wing-leading-edge
slat deployed at 500, and horizontal -tail leading-edge slat deployed at -40°. The landing
configuration was defined as the model with the flap system set at 650, wing-leading-edge
slat deployed at 500, and horizontal-tail leading-edge slat deployed at -40°.

Four air-powered ejector engine simulators were used to represent each fan-jet
propulsion system. Each engine simulator was a two-part ejector with individual air-
supply lines and control valves designed to provide efflux of the fan and gas-generator
stages similar to that shown in figure 5(a). To simplify calibration and tunnel testing, it
was decided to use only the fan stage ejector to provide the engine exhaust. Each ejector
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was fitted with a series of cowl assemblies to provide a desired engine exit location and
deflection. The "basic engine' cowl assembly (fig. 5(b)) was designed so that the fan-
exit location was at the -13 percent chord for the inboard engines and the -17 percent
chord for the outboard engines. (Negative values denote positiohs forward of the leading
edge.) The exit was not deflected from the horizontal for the basic engine. " The other
cowl assemblies are presented in figure 5, and the nomenclature for each is presentedvin

the following table:

Cowl assembly
Exit 54 Nomenclature Figure
location, dg’g
percent c¢

10 45 10-45 5(c)
10 90 10-90 5(d)
75 0 75-0 5(e)
75 25 75-25 5(f)
75 45 75-45 5(g)
75 65 75-65 5(h)
75 90 75-90 5(i)

110 25 110-25 5(j)

110 45 110-45 5(k)

110 65 110-65 5(1)

110 90 110-90 5(m)

For some of the tests a flat plug was placed in the engine inlets to determine the effect
caused by flow through the nacelle and deflected at the engine exit for power -off
conditions.

For most of the tests, a rake (figs. 3 and 6) was fastened to the sting. The rake
consisted of seven yaw-pitch probes calibrated to determine the flow direction at each
probe tip. The rake was offset from the fuselage in the vicinity of the horizontal tail so
that the downwash angle could be determined. (See fig. 6.) Most of the rake data were
taken with the horizontal and vertical tail removed; however, one series of tests was
made with the vertical tail in place.

The model was mounted in the Langley V/STOL tunnel on a sting-supported six-
component strain-gage balance for measurements of the total forces and moments.



TESTS AND CORRECTIONS

This investigation was conducted in the Langley V/STOL tunnel at a free-stream
dynamic pressure of 574 Pa (12 lb/ftz). The Reynolds number (based on wing mean
aerodynamic chord & and free-stream velocity) was approximately 0.579 x 105, The
data presented in this report have been corrected for wind-tunnel wall effects by using
the method described in reference 9.

Calibrations were made to determine the thrust, inlet mass-flow rate, and primary
mass-flow rate of the fan stage of each engine cowl assembly separately as a function of
its plenum pressure. These data were run at zero airspeed and reflect the static thrust
only. The values of thrust coefficient are based on this static-thrust calibration and are
presented as the conventional thrust coefficient, that is, static thrust nondimensionalized

by the product of free-stream dynamic pressure and wing area (C p= l)

q.,.S

Jet-deflection angles 5j,T and static-thrust recovery efficiency were determined
from measurements of the normal and axial forces made in the static-thrust condition
with flaps deflected and leading-edge slat deployed. The engine simulator assemblies
using engine exit deflectors to turn the flow achieved jet-deflection angles equal to their
respective deflector angles. The flap static turning effectiveness parameters for those
engine simulator assemblies which used the flap system to turn the engine flow simu-
lating an externally blown flap configuration are presented.

The various engine deflections and model configurations tested were chosen to
represent a cruise, take-off, and landing configuration. The cruise configuration was
tested only with the basic engine. The enginé simulators tested with each configuration
were as follows:

Engine simulator assembly for —

Take-off configuration | Landing configuration

Basic engine
10-45 engine
75-0 engine
75-25 engine
75-45 engine
110-25 engine
110-45 engine

Basic engine
10-45 engine
10-90 engine
75-0 engine
75-45 engine
75-65 engine
75-90 engine
110-45 engine
110-65 engine
110-90 engine




The seven-probe yaw-pitch rake measured the downwash angle at the horizontal
tail. The accuracy of each probe is +1° in flow angle. The data presented were machine
faired. A more liberal fairing could be applied to these data by considering the degree of
accuracy. Wall corrections were not applied to the probe data for correction to the ldcal
angle of attack of the tail. Calculations indicate that the maximum local angle-of -attack
change is 1° when the -method described in reference 10 is used. A sample of the down-
wash angles for one configuration (75-0, C L= 0) and engine inlets closed and open is
presented. Since the differences are slight, and the other configurations with power off
are typical, only the one figure is presented.

PRESENTATION OF RESULTS

Results of the present investigation are presented in the following figures without

analysis or discussion:
Figure

Flap static turning effectiveness for externally blown flap configurations
at thrust of 832 N (1871b) ... .. e e e e e e e e e e e e e e . 7

Effect of thrust coefficient on longitudinal aerodynamic characteristic
configurations with tail off:

Cruise configuration with basic engine assembly .. ... ... .. ... ... 8

Take-off configuration —
Basicengine . . . . . . . ¢ i i i i i i it e e e e b e s e e e e e e 9
B 3. 10
5 T 11
T5-25 & . i i i e e e e e e e e e e e e e e e e e e e e e e e e 12
5 T .5 13
B 1 14
L 15

Landing configuration —
Basic engine . . . . . i i i i it i e et e e e e e e e e e e e s e e 16
T 1. 17
B T 18
3 2T 19
5 T 1 T 20
T6-65 . . . ¢« ¢ o0 v v o e e e e e s e e b s e s e e e s e e e 21
5T L 22
L 23
110-65 . . . . . . v v v v v 0. et e e e e s e e e e s e e e e s 24
110-90 . L L i e i e e e e et e e e e e e e e e e s e e e e s 25



Figure
Effect of tail incidence on longitudinal aerodynamic characteristics for —
Cruise configuration with basic engine assembly:

LT 1 26
Cp=019......... R T A 27
Cp=097.............. e e e e e 28
Cu=199 . .. ....... e eie s e e s e e e e e e e s e s e e e e s 29
Take -off configuration — ‘
Basic engine, C; =0 .. ... e e e et e e e e e et e e e e 30
Basic engine, C; =2.00 . ... .. ...t 31
Basicengine, C, =396 . .......... .. 00000 ee 32
10-45, Cp=0 . .. .......... e et e e e e e e e e e e 33
10-45, Cp =213 . ..........c... e e e e s e e e e e e e 34
10-45, Cp=4.28 . . . . . i it e e e e e e e e e e e 35
75-45, Cpu=0 . . . v v ittt ittt e e e e e e e e 36
75-45, Cp =201 . . . .. . . i ittt ittt ittt 37
75-45, Cp=4.03 . . .. . @ . . i i e e e e e e e 38
110-45, Cy =0 ... ... ...... f e e e s e e e e e e e e e e e e 39
110-45, C;=2.02 .. ......... e et e e e e e e e e e e e s 40
110-45, Cpp=4.02 . . . . . . . . 0 i ittt et e e 41
Landing configuration —

Basicengine, Cpu=0 . . . .. ¢ i it ittt ittt it v on 42
Basic engine, Cp =2.00 . .. ... .0t e ittt 43
Basicengine, Cp =396 ... ... ... .00 iee e 44
10-45, Cpu=0 . . . o v v i it it sttt e e e e e e e 45
10-45, Cp =213 . . . i i i it e e et e e e e e e e e e e e e e e 46
10-45, Cp=4.26 . . . . 0 v i i i i i it e e et e e e e e e e e e e e 47
10-90, Cpu=0 . . . ¢ i i i i i it e et i e e e e ettt e e 48
10-90, variable C; .. ... ... .. W e e e s e s e e e e e s s e e s s 49
10-90, Cp =440 . . . . . v it it e e e e e e e e 50
75-65, C, =0 .. ... Gt et e e s e e e e e s e e e e e e e e 51
75-65, C, =201 ........ e e e e e et e e s e e s 52
75-65, C;,=4.06 . .......... G h e e s e e e e e e s e e 53
110-65, C =0 . .......... v e s e s s e as e e e s e e 54
110-65, C;, =2.05..... .. e e a e e e e s e e e e s e e s ae e e 55
110-65, C;, =4.08 . ............ e e e e e et e e e e e e e 56
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Figure
Effect of angle of attack on downwash angle at horizontal-tail

location for —
Take -off configuration —

75-0, Cp = 0, inlets closed and open . . . . . . e e 57(a)
75-0, C; =0.99, inletsopen . . ... ... ..o e e e e 57(b)
75-0, Cp =2.00, inletsopen . .......... . e e e e e e e e e e 57(c)
75-0, Cp, =2.97, inletsopen . . .. ... ... e e e e e 57(d)
75-0, Cp =3.94, inletsopen . . ......... e e e e e Gt e e e e 57(e)
75-25, C, = 0, inlets closed . . . v ¢ v v v v o v b o0 e e e e e e 58(a)
75-25, C; = 1.00, inletsopen . . . . . ..o v vt v v oo e n e e e e e 58(b)
75-25, Cp =1.99, inletsopen . . . .. ... ... e e e e e et e e e 58(c)
75-25, Cp =3.01, inletsopen . . . ... .. ... e e e e m e e e e e 58(d)
75-25, C“ = 4,00, inletsopen . . . . . . . . . . e e s e e e e e e e 58(e)
75-45, Cp =0, inlets closed . . ... c v v v v vt v v v oo ve e 59(a)
75-45, Cp =0.96,inletsopen . . . « .« o v v v vt v e et e e e 59(b)
75-45, Cp =2.01, inletsopen . . . . o . o v v v v v v vttt 59(c)
75-45, Cp =3.01, inletsopen . . . . . . o v v oo h it e e e 59(d)
75-45, Cp =3.99,inletsopen . . . . . v . v v v v ittt e 59(e)
110-25, Cp =0, inlets closed . . . . . e e e e e e e e e e e e e e 60(a)
110-25, Cp = 0.97, inletS OPEN . v v v v v v v v v o e e e 60(b)
110-25, Cp =201 inletsopen . . . . ..ot e it e e 60(c)
110-25, Cj =3.02, inletSOPEN . .« v v v v v vt b bttt 60(d)
110-25, Cp, =4.05, inletS Open . . . « ¢« v v v vt oot e e et e 60(e)
110-45, Cp =0, inletsclosed . . . . . v v vt vt v vttt e 61(a)
110-45, Cp =0.97,inletsopen . . . . . . oo oo v v v vttt e e 61(b)
110-45, Cp =2.02, inletsopen . . . . . . v« vt v vttt oo e n 61(c)
110-45, Cp =3.03, inletsopen . . . . . . oo o v ottt e e e 61(d)
110-45, Cp =4.04,inletsopen . . . . . o v v vt v oot 61(e)
Landing configuration —
75-0, Cp=0,inletsclosed . . . . oo v vt it ittt 62(a)
75-0, Cy =097, inletsopen . .. ........ e e e e e e e e e .. 62(b)
75-0, Cp =199, inletsopen . . ... ... e e e e e e e 62(c)
75-0, Cp =2.98, inletsopen . . ... ... v v ii e 62(d)
75-0, Cy =3.96, inletsopen . . . .. .. .ot e et e 62(e)
75-45, Cp =0, inlets closed . . . . . ..o vt v vttt 63(a)
75-45, Cy =0.96, inletsopen . . . . . v v v v v v e e e e e e... 63()
75-45, Cp =2.00, inlets Open . . . o v v v vt s e i e e e 63(c)



Figure

75-45, C“_ =3.02,inletsopen . . . . . . .t i i i i i e e e e e e e s e e e 63(d)
75-45, C; =4.03,inletsopen . . . . . . . .. ittt b et e e e 63(e)
75-65, C; =0, inletsclosed . .................. e e e e 64(a)
75-65, Cp =101 inletsopen . . . . . . . ¢ ot vt vt vt v et v o s o 64(b)
75-65, Cy =2.02, inletsopen . . . ... ... .. e e e e s e e e e e 64(c)
75-65, Cp =3.05,inletsopen . . . . . . . ¢t vt v vttt v 0t e .. 64(d)
75-65, C; =4.07,inletsopen . . . . . .. . v ot v it 0o .. « e +.. 64(e)
0 15-90, Cy=0,inletsclosed . .. ... ...ttt 65(a)
75-90, C, = 1.00, inletsopen . . . . ... ... C e e e e e « ... 65D)
75-90, Cy =2.03,inletsopen . . . ... ... ...... e e e e e .. 65()
75-90, C; =3.25,inletsopen . . . . . . . ¢ . it ittt et e 65(d)
75-90, C; =4.30,inletsopen . . . .« . . vttt vttt i 65(e)
110-45, Cy =0, inletsclosed . . . .. .. ... .0 e e e 66(a)
110-45, Cp, =0.99,inletsopen . . . . . . v v v vt v e b b e e e e e . 66(b)
110-45, Cp; =2.01,inletsopen . . . . . .« v v v v e o o v v 0o e u s . 66(c)
110-45, Cp =3.03,inletsopen . . . . . . . . v i vttt et e e e 66(d)
110-45, C, =4.03, inletsopen . . ... ... .. ... .00t 66(e)
110-65, Cj =0, inletsclosed . . . . . . . . ¢t v vt v vttt e 67(a)
110-65, Cp =1.01, inletsopen . . . . . .. v v v vttt v v v v oo .. 67Db)
110-65, Cp =2.05 inletsopen . . ... ... ¢ v 0. v e 67(c)
110-65, Cp =3.05 inletsopen . . . . .. ...t ittt oo e 67(d)
110-65, C; =4.08,inletsopen . . . . . . o v ot vttt e v e . 67(e)
110-65, C, =0, inlets closed, verticaltailon . . . . ... ... ... ... 68(a)
110-65, Cy = 2.04, inlets open, verticaltailon . .. ............ 68(b)
110-65, Cj = 4.08, inlets open, verticaltailon . .. .. .......... 68(c)
110-90, Cp =0, inletsclosed . . . . . . . ..t v v vt e e 69(a)
110-90, Cp, =1.01,inletsopen . . . . . . ¢ ¢ ot v vttt et e e e 69(b)
110-90, C, =2.02, inletsopen . . . .. .. .. oottt et .. 69c)
110-90, Cj =3.05,inletsopen . . . . ¢ o oot vttt oo e e e 69(d)
110-90, Cj =4.10, inletSOpen . . . . ¢ . ¢t v v vt b o vttt e e e 69(e)
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X .—
Wind direction

Z

Figure 1.- Axis system used in presentation of data. Arrows
indicate positive direction of forces and moments.
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Figure 2.- Dimensions and characteristics of the model.

centimeters (in.) unless otherwise noted.
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(a) Front view of model with 75-65 engine and yaw-pitch rake installed.
Figure 3.- Model installed in Langley V/STOL tunnel.

L-72-5502



4!

(b) Rear view of model showing details of 10-45 engines and flap system.

Figure 3.- Concluded.



775¢

20¢ / Ol5¢

Take~off configuration

A5¢

Wing reference chord

s }

33.4°

.35c\/

Wing reference chord

Landing configuration

63.4

Figure 4.- Wing details in take-off and landing configuration.
Dimensions are given in fraction of local chord.
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(a) Ejector details.
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(h) 75-65 engine.

(i) 75-90 engine.

Figure 5.- Continued.
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(j) 110-25 engine.

(k) 110-45 engine.

Figure 5.- Continued.
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Figure 5.- Concluded.
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Landing configuration; engine 75-45; tail off.



Figure 20.- Concluded.

6%




0¢

-1

4 0 4 8 12 16 20 24 -3 2 A 0 1 2 3
@ , deg o

Figure 21.- Effect of thrust coefficient on longitudinal aerodynamic characteristics.
Landing configuration; engine 75-65; tail off.
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Figure 26.- Effect of tail incidence on longitudinal aerodynamic characteristics.
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Figure 26, - Concluded.

61



=

i e 5 SR

I

Cu=0. 19.

’

ic engine

bas

H

62

a, deg

Figure 27.- Effect of tail incidence on longitudinal aerodynamic characteristics.

Cruise configuration



€9

1.2

-1.2

8

e T
'l . . L
| . .

f (
j n ¥w¢,ﬂsi i Hfh
H li‘r‘! iR hf:

T qﬁhl*‘”“ f e o

i z,fuz;fu !
i "WW : i
L “‘%f ‘ ﬁ ; i
L e L

il ‘1'2 lgr gt.??i;;i }g ‘ ,,,:y: u ”%Hfj I l l'fi’lf.fi'g'-%{ MEE ‘H

L iveg s L

] e A f' i
il & s ~pqu¢sziplﬁ’ u:f”‘““

it fé‘fﬁt H b;" i M l[ “M | :
0 4 12 20 oa
CL

Figure 27,- Concluded.



64

i

28

|
1

utirm

e aadE nll)«nmn.xf. T i = JM =]
.mm” HEEEA : z:?um.rf

= ..‘
i

ity

gl

1

i
16

il

a, deg

Figure 28.- Effect of tail incidence on longitudinal aerodynamic characteristics.

0.97.

Cruise configuration; basic engine; Cu



1.6

as

s

£
o=

%

e
e
=

——
=

=

5|

=

=

4 0 4 8 12 16 2 24 -8 -4 0 4 8 1.2 16 2.0 24
a , deg CL

Figure 28.- Concluded.

G9




WL

66

—f i

a8 resun i

THH

EORIaEtee

Eraapad Eoey

SITSTariT] sl steay

v

S

i

Sxratssy shedasarss
Ty

i T e
LU O 4=
$ s Qo ©
i : Q=
: ratiE I
2 : ! t —
T e
T et
HH b O
i uti T T m 4 : 4T T
IR i Heitahindh ihlsiliag t i T ;
B ; ! ;
thi BN
s |
il 2
ik TN
RH His
: iR,
4 ek T

==

i
e L35

1

Hr
T

328 2o et pa )

it =

TrerbErT
T
I

5 AREREE .
i ﬂ :
1 e
s :
.:,.W.yup.. i
= T T k]
L“L H H T
o i T t
R 3 T :
i [T
.w 1 i
T (L L e ;
i :
! T t

Ri

-1.6 1.2

2.0

12 16 20 2
a, deg

8

ics.

haracterist

1C C

; Cp = 199,

Figure 29.- Effect of tail incidence on longitudinal aerodynam

ic engine

; bas

ion

t

igura

Cruise conf



-8

2

20

6

1

et el e

12
deg

8

’

a

Figure 29.- Concluded.

67




68

T

Inlet
Closed

iy,deg
O Tail off

a, deg

haracteristics.

inal aerodynamic c

igure 30.- Effect of tail incidence on longitud

F

; CIJ_=0.

; basic engine

ion

igurat

Take~off conf



Clos;ed

Concluded

Figure 30.

deg

’

a

69




70

THH

T
HIHTT
HHHHH
3T

Inlet

iy.deg
QO Tail off

O o

Open

Open

T

i

st
THE
H

it

1

Ee At T

T
HH
Hh

1

e

s o
et ety
e

zake!

o=t
1=

T

i

—rt

e EmERpS

1T
N e vaa o

t
T

T
Taeqgaas
T

T

e

=

T 1

£
3
VE =
T T e

Tt at

L

H

HEH T

T

T e

e
s geanany

s
]2y restaen

esasa:

iee

=
R
R

el
T
e
HEY;

2

Rpe!

F

4

BRdEaL

-1

A

24

6

1

12
, deg

8

1CS

isti

haracter

al aerodynamic ¢

in

ud
ic eng

ence on longit

incid

il

Effect of ta

Figure 31

.00

=2

y Cu

1me

ion; basi

\7

igural

-off conf

Take



a, deg

.- Concluded.

Figure 31

71




72

I3 T
A
Lo
o] !
H
H
i
I T
R
SEait
i
i
1
o
i
3
e
a5
H
E
£ 3
AR
e
= i
S
aitasseies
R
It suwe - ._
H e
HHHE
i o
lllllll L(\(lll
SERaie:
e ok
T T =
: HEE R
- Wﬁlh.ﬂ. LT _»\LT!I
i
el {PEd Ry fishes 12
H T R A T i
HIREr ) L.m”?m_i.. b
e B t
i R
ESn O e Fri e
I .y Tt -t paERE] HnAU Wmm
R e T s
T : H.,r,ﬂ,. T ‘m o Pt 1 ou
T - i ] 3
i o ; FH
o e Saoae o B
7 i He
S5t : R
; i HEL ! T T
1 1 et d i
e ot t b jiltt
e HEEE i F ] bbb
i
S 3 ] i
} L
= -t 1 1
i T
N T
- { T
3 ]
! i
e e tHf
i I it i H
: : : 1 H
t i t }
e : it i
w + Te ks H T T T Ur
! : S T Hil
i : o | i
+ T rn R R ,.
! T i R e, ;
i f 1
HRhh TseEigly L
L
T : + R T T
! S ; rhHEEEIE [t e Y s
T 1 51 Fyuyuy pavws g g | [3
t t S x_(%r[r
B e i e e
I~ 0 w =t o o~ -

A

-1

-3

24

12 16
@, deg

8

nal aerodynamic characteristics.

Figure 32.- Effect of tail incidence on longitudi

; C‘J, = 3.96-

basic engine

.
’

Take-off configuration



i
-xkg
ie

Loy

I

[

=i

I 11

3
i

[ I

H
i1

i

Figure 32.- Concluded.

deg

¢l

73




: T o
w&,&w il 2
HHE T S
L.ﬁuﬁu EEREHI _
MR 2
it ;rw‘ru H o™
; iR
& S S e i
B ; ﬁ ihiis: A
= 5 :
: e
i .nmmu%ﬁwyrmrn‘yﬁ
i _ ; T
e i Tﬁ‘mwmum.
=3 o
g (=}

0
0

haracteristics.

& O Tail off

03 Tail off

=t

itudinal aerodynamic ¢

engine 10-45

dence on long

11Cl

C'J_=0.

-
H

’

101

Take-off configurat

ehme:
i rmwrwm o~
it -
[Tl °
| i it ~
_ iili : 8
_ m Rigiicas = t
iRk ; 4 ©
(et e e
! | BiofHe eSS
e i
| i
h IHp Rt R o
piHR R <
it HEL
I i 4 i et
i
H : - £ : o
[mmwmmmw “lur H T ;
.;ywr‘hanﬂ b T
”%L Hits +
= : b

T
esan
=
]
HE
Re
or
FE
s
BErH

2
14
0
A

.- Effect of tail

igure 33

F



HTH H H R e
H Y H B s

H H Sug

it HiH H T Al

!
1
ja

H
Snatzan:

T

{rrtt:

g
4

H Hv‘uuu radlss B

s A

i Hliklks i e

' [fSana g

T ! HH 1

T i i

i=ry B sHits

i HH e TH

1 .ﬁmbi I 3]

3

HEETR A
BT

i

H
t

f
i

frat:

He
=

HiHis

=
il
Rt

i

IT

o o

i
i

[ L
uwm.?x i @
B

sage L*(W__ ,Hm”

T”"

ERE
i

b et

Lo

T

s
s
Nam—

%:_:
i

¥

i

STIly asiran
[

%

pads rpey

t1

=

t

T
T

:
= B s

=K

jFesesa ] oy caga s Lt

R b
i

1
;
e ey bt
fre e T T

Eeo

o
r

T

a, deg

Figure 33.- Concluded.

75




76

1y

it

+H

238

14
ter

I

endadealy

i

T

b

£

1k

Hii

T
t

FHI
HTS

Ea
e
13

:

H
f
H&

jannasd

T

T
HHTE
HHTH

Hi

T

HH

]

-1

T

[Eyguizasasss
i

T
EEE
=
S0
i
:
TR

. SRl e '
el
- M :
2 8 R & muuu 1
ES OO0 it
HHHTHE
HHIHL : - ]
i At f
Jm: H — H H it
m.r % 'S b3t
Ke3 |ul .ql.ﬂ o wm i T -+
_,n OLATET
; NN
# fhs .: Q
15 il i :
t .ﬁ.ﬂ:i w il :
i i e
5t MWY lrr w M
: if S
i o
\ i it
e :
Hn.i FEEH i
s ; =g
rri H b=
Al It : Hh 6:
2 e
< Rl
.. bl ®
4 Ainintiiii, :
o b i e
: e ,
u r,t»u,ruxn + i
b
: “ : rnu H .ﬁ HH hd
g b :
i ;
HhH
HbL: [ o
il il _
i e
s (e :
s
R i e m,. _ _ 4
: e
e ps -

itudinal aerodynamic characteristics.

Figure 34.- Effect of tail incidence on long

Cp=2.13.

.
b

Take-off configuration; engine 10-45



T I 13
ﬁ t m I
(w, _ il i
i Ak i
H i P il i
] sizasts 1 =

T ET

T
T
[adise!

i

{Sadsrqanands

'
: H-
= R R S e H
T ek
i % .;ﬂ H .vmw ‘.._wl:;‘.. i H
H iy b b seeTslslyzyaiaty
: + i H
s L t 1L 3
E i s i
i o ! il
: P T &
1 g I (G 15
i ! i £

i i
¥ : ! i
: ; et £
; : thd
HirT et
TR Hegrtils
HHTH
FEHE : thiit
AEEE: i RHER
_ i SHOmY
s I Ty
: e e e
1 I tr] B
t 8 H
i :
;

n

LT

iydeg
i

Inlet
| off Ope
Open

QO Ta
S 0

Ly

Ope
sditadH

st

4

TR

2

jhics

i

e sugan;

pe ey e STy

16

engss

12
deg

8

-2

a,

Figure 34.- Concluded.




78

Inlet
Open
Open
Open

-1

o 5 &
B 4 = own
2
T ; e &
1 1 +
o e
[
: 2
” [
i :
T AT
AL ]
iR i
R u, o
B e HU e e :
e ,
il w%r Tl m% I
s il | et ittt ;
Ent iEEER] (U] HHIT ot : -]
= TG er H HHH _ :
= e hninhell s :
= RHE RGN
= I R s
= .1 7uw ] : -
i gt i
T HE i :
f T FITHIETRE:
mnr - : . EE o
it 8
S hd
BEt =
iHE
™ o~ Lon -~
]
(&

Figure 35.- Effect of tail incidence on longitudinal aerodynamic characteristics.

Take-off configuration; engine 10-45; C p= 4,28,



=

EECTEY

il L
i 11| e
ol i
,mmn i
i g
tH : 1 M m m- m ”m
i _ ES58S8 E
Tt _ if
1 : E
% Bt = 5
JiR _ T = ©wni
it I I £
s=d Eped 5
j OO«
ul I
:m w
i L i
il :
I i
o il 1 i
i i
i e e
HO | _ *
il It
_ !
I
=33
HEH « I
H
i fl
i
y ]
|
\Jq .hr. i
: 5
T L-.‘
¥ ] !
S bk ‘_; IR
~ — o

16

12

@, deg

Figure 35.- Concluded.

79




08

iy.deg inlet

Q Tailoff  Open

7 Tail off Closed

O Open

Closed

i

abil

i

8 12 20 -3 -2 -1 0 1
@, deg ¢

Figure 36.- Effect of tail incidence on longitudinal aerodynamic characteristics.
Take-off configuration; engine 75-45; C, = 0.




18

T

IH] alan fyamen el alawt
T

Bl

e J‘

Inlet _j: : =E B P

Q Tail off Open ol oo —e—eeee—e e =

O r1ail off  Closed —

<> 0 Open = e

D 5 Cosed T - =

HH TTH R »"r— HITHIEHT Hi = _._ = = == .—.»...:—-:
il i B = ==

, deg

24

Figure 36.- Concluded.




(4]

i)

ipdeg  Inlet

O Tail off  Open

| O o Open
. A

5 Open

Figure 37.- Effect of tail incidence on longitudinal aerodynamic characteristics.
Take-off configuration; engine 75-45; C, = 2.01.



2 H T
penidhy
Horn et gans
T T
s

i

- o
e — et
T ] d
T s
N, . Lo — é’r
2 i — | - %
= = > 1 3!
2 i = — P
mennsl T—t T T
i = = =
Ermas = T T T 1
T T I

(@]
3
I
Q r
at
FH
*u;:
Al
|
il
i
|
1
ﬁ
i
i

= =- =T aiemras

i,‘,deg Inlet

Q Tail off  Open

-2 = O oo Open
A

5 Open

") 0 4 8 12 16 2 % 0 7 3

Figure 37.- Concluded.

€8




T

iy

eatelee

g ags!

eiE g e

@, deg

Figure 38.- Effect of tail incidence on longitudinal aerodynamic characteristics.

; engine 75-45; C = 4.03.

ion

t

igural

Take-off conf



G8

11 _._‘:-———
HHEE U B
=
| Bt ratas e sia
i == = :;.JF-_.':
z 1 =i s
ey = T s
: T E3esa]
= aast
o & ST
= = e
= —=

itldeg inlet

= =— Q Tail off  Open

=] O o Open
A 5 Open

8

12
«, deg

16 20

Figure 38.- Concluded.




86

HT
=3

R HEHH

y

T
s

!

Sapegsls |Bed

Closed

| off

0 T1a

Open

Figure 39.- Effect of tail incidence on longitudinal aerodynamic characteristics.

Cu=0.

; engine 110-45;

ion

t

igura

Take-off conf



:
t H
T T
g
s 1
T
N, il
= B -
E B i ﬁ.
- L =
T HH @
s I o
: il w =
t Eista
—
=
T S
T
‘©
—
;
: O
:
;
T
;
_. T-
iEssitess:
t
£
3
t
+

«, deg

Figure 39.- Concluded.

87




88

SRE= Inlet
== O Tail off ~ Open
SEu O o Open
i Open

1B
e,

i1 IR
Jiik] J,u‘.”!i:

I1IH
24

Figure 40.- Effect of tail incidence on longitudinal aerodynamic characteristics.
Take-off configuration; engine 110-45; C“ = 2,02,




pupunl

=

B
!
i

T
T

s
[il

s aabyn:

e

“,;
HilkEH
B iaems
173 ”m,wﬂu

srastaiatistiils

== Q) Tail off

T

Fgearatiaty

i

11T

T L e

—

riaays N pausgy

=

1

T
T

T

Figure 40.- Concluded.

89




06

; EHl L i‘,
T i

AT

il

Figure 41.- Effect of tail incidence on longitudinal aerodynamic characteristics.
Take-off configuration; engine 110-45; C, = 4.02,

g



panmdys aeaan

Inlet

i
fie
HeErHi
H

A e foe T e Caassater

iy, deg

Open

QO Tail off

a, deg

1

f1

Figure 41.- Concluded.

91




(4]

e by Rt L

Rk peyetet]

-1

Figure 42.- Effect of tail incidence on longitudinal aerodynamic characteristics.
Landing configuration; basic engine; C; =0.



s T S BIaT T MTStogg (oo rosse e U T q Frmmy o0
i) Sttt PRt othe ] Ut owies et e 3 it 5
BT axo.ll:l.. 11“16“ ZEa :mm'ﬂflo.z'«...ﬂru.u.lnmm ] Bt ] b
SR R e R bt ey 3 5
oo i = pdyoree.
a2 TR T L B L s
- T PosTses sses eas ol Sasss 1 Sexy:
] T I FE e rrensl o SRR 3 ESd Hs
SeiaoR) STTaseeit) feegpretes Polee) 3 ipee e Sleal] fatenepans
£ T SETie ey EHER mE SEREdEE T nEeadsinge] O
£ Emhinn i p bﬂy!lo«lonu.moln..wm,mumxx“r : shiia R
g2 Foiinhy s e SRR SIS e
= Erst Srreieeny SRR s e
papinih S e G o] Loty e
B85 £ s s enyty s sesaatsta doteatey: BT
= f tpe e i ]
¥ b8 e ] s ssseiseat fon S i .
e e e e e e
S R R e e e THE ]
: s S s H B
i s e R R e e i EHILoHE
: Rt S S Sesasyaiberenit 14%@"5
—led be.
Tl EeeTTseys raseeise = e
ponas RS i et sannnhnshh Sl eres Sosseoeate saasesvats|
2 R et et P s + T, Senh] N
i RETiTa] cataisesy coriseans I Sesares
E s Tees fsriiee, oass Sofroiasisss lcioLuNnan::ll.
i3 e e s D e sHiE
= 25t fesseasst]
= = o
i ast Lty
2331 5L

a, deg

Figure 42.- Concluded.

93



= Erer e e ety =
= = e
S o
GEE
SIS R =
==IET grRees Res )@xﬁy 2
= SRR
= == N
it = s '
S = s e =
Sy = oot Porgoarere Lnlv m O @
S e R e el L S et g SR e TEE g Q0 2 Q. oosilaapaaes
EoESEmsotoeliioniior = O O O = = o~
== == mmwzé .
e (=2 \JH LMMmMm o = SRR
s ] SRR TR e ey -m... O N
= = 3

O Tail off
L
3

e e 4 =
= - %
== S e =

|
!
i
i
2

I
i
r j
MiN
1
1
|
H
H
|
]
il
v
t
1
1
e
i
Hitii

:
i
16

1t
jm

@, deg

il

8

X\ 323
& 3
= 5 Eer e T (et BT ST et e = Bt ettt
L STt ¥
Rty Eaevaiey foapereres postperavt bgntt = e

Figure 43.- Effect of tail incidence on longitudinal aerodynamic characteristics.
Landing configuration; basic engine; C; = 2.00.



§ 5
H
H one e =
M : ™~
: i
i 3 I
44y .. +++ o
£ : Tasess
= : I
R
+ IEIons: et i ey i
i Herihm
i : N
R o T ? :
b T % : S
3 SRS feeei ]
i > 3 T Copasseses o3 T =
fmItetsinanianiiiy sesselzacy
e — - m = 3 Sasezasss
SEmesm e e 7 L I o O o
EJ..: SRR B S T 9o 2 S e
= S e Rl © o o
is!l: SR s R ey
frss ST 3
inns R =
: seaseastd -
e St st =
. = mwu S =
; = evv + — 2
£ Iy = O !
: : et -
=
11111 :
Saresaese O
t-teagd e Sae =
% s “
] =g
: 2 Sin e
, i > 3 vaes
s =
: =Y
£2 e S St wes | T 6
v 1= s -
T e 3
3 1 - Ht H
e .r.l e
53 R HiE fies ST in =
i Sisse g HE TS Eateeaeres Soassreoas prane:
rem T ] Peemetress STrese cenecn: =
133 Sies T 2 2 =
s e Ho e Ezease Sy aees Spsessosnirees seoroceast B
Erses 3 s E
S : 351808 It ans] T S35 saovassatl
T T s
1 04 90ay £ b a0 : :
5 T STas i s e :
] : e t Iee:
=5 3
: == S5E s *®
£ T t £
iy BOa0s Soaeae e e e
& I bR ST
IR En e et Fnr
= T g e s s ragansd et
h 3 SRty At s s
= = =53 £ Sareaseas soraa et
1 : i 4
et o d o veay by + =
£ i H e riy Spesareee e
muﬂu iy SEEE s e 5
lt.qx..lt. 55 nun.lt'..l.t.zu.hun : e
B et
e B et
=y B S3sesedect savt s
EE=
E 32 R Eesisses:
= R, S et
Iz = e
; h.'bl‘.l' 94 & e o
s ST
st e SennTersE
& = s e
o S S I..l“hfln.h‘.”n.u
11.;&. ft!: 5 e ey e
HTess Lo s = Sty e it et Rtetts eoak
ST SR Sy el Het ) press mteeth St hM.”v s

Figure 43, - Concluded.

@, deg



96

il T T ThimH HilHH 1 { i i i ‘ A !
it | it i i o I ! |
it i i i " it :
i t
| 1431 j23218
? ! |
! 4 O, v i ' ! f | i
:‘ FI" & : : i!' 3 ; A 4 %
e i h |
{ i ; gﬂﬁ:r 1
b 1 1 13 i
‘ i i | T i i
i i i
i i |

SEr e sk feaaTat

{ | 1

3!
x il i i
! i i i
i bt T t it HteLitt i
. H i

iy.deg inlet il

Tail o OPe IR

0]
O 0 Open
A s Open

8 12 16 20 24 -1 0 1
a, deg CD

Figure 44.- Effect of tail incidence on longitudinal aerodynamic characteristics.
Landing configuration; basic engine; Cy = 3.96.

ﬁHﬁ; T Wit T mﬂm i

i Hi i it by i H
I I e e
i R R i it i ittt




il
agpes

i

T
T

12 16
a, deg

8

Figure 44.- Concluded.




86

ol ’fzifi”%f

e R i i

i Bt e i i féall’%
4 8 12 16 0 24 -3 -2 -1 0
a, deg CD

Figure 45.- kitfect of tail incidence on longitudinal aerodynamic characteristics.
Landing configuration; engine 10-45; C = 0.




O o
A

<]
3 HITHH
HETHT R ] H
H i H
HETHH [ (LT ot
qH U1
5 H H H
3 HHTH ™~
[t}
o £ g
Tl H H i
2 [t H - H B
H Pt - 0 & = L
i: | 1 L VO o ik
d 120 1t EHHl = o a M.
w wm & =00 O H
it i I3 EHY tLH
V| H n_u.lle 7 ..
Hijjt I - A
i el v H[HITH M = w H
Al | N i
[ oy =F:

-1

16

12

a, deg

8

Figure 45.- Concluded.

99




ipdeg

. |
i
i

Tail off  Open

v

3

o
A

o

-1 H

ik
llluirlzﬂ !

16 0 4 3

Figure 46.- Effect of tail incidence on longitudinal aerodynamic characteristics.
Landing configuration; engine 10-45; C, = 2.13,




BEpassaaeazazy

3, “C'[..

T

jiiasgs ety

r

—

6

1

12

a, deg

Figure 46.- Concluded.




cot

ol

it,deg Inlet

Tail off  Open

4 8 12 16 2 2 3 2 1 0 1 9 3

@, deg C

Figure 47.- Effect of tail incidence on longitudinal aerodynamic characteristics,
Landing configuration; engine 10-45; Cp =4.26.



1 r: Hi i ¥ Han bty
_ il 1 HH H i R s
HH 14 B s
H Ly il £l tH S dd Fgin \hl.\.
i e S S O
LR I R e
I tH H e R
T 3 Y I sye! by g [Tiot i T
HH 1 b b i HotH
H ey Erb ot e
H 1 [es 1 e
T e H t + i
M HHTHH t Frazardjt
H .

T
T}
T
|
H
I
inaans
Ft!

ja {Rsanmengy g3

2

okt
o

Saaeiy

T

las EaE

T

T
Jatex
1
T

Fprrd

i

16

.
t

LT
L

T
t

e
it
T
T
T
T

T

Tt

b

H ooy

et

&

i
£ r
S i
=y 1 “W
i ;
Hr T T jm L
— - i3 !
T I il
IraSraess e T
i f
11
=i it
- k
I it
-
s
i
. 1
1
:
Hrit i
T t
s
T
- T
:
:

C

«, deg

Figure 47.- Concluded.




l

A

pen
Closed

0
0

O Tail off
O Tail off
O

n

pe
Open -

@, deg

itudinal aerodynamic characteristics.

Figure 48.- Effect of tail incidence on long

CP_=0.

engine 10-90;

.
’

ion

t

igura

Landing conf



F FtEH H T 8
il
| i HE
st
Rt
_ i il Al\mu o
il it
uil L THH
uth H et
!
Hillif
HERN —
BRETH &)
il
{”Tw_w. ] o~
i me:._.,Tn_
it h
vm. " ».\*.w‘
Hictpbradine

Figure 48.-Concluded.

105




106

, deg

a

ics.

ist

ic character

inal aerodynam

idence on longitud

mc

Effect of tail

Figure 49

engine 10-90,

H

10N

igurat

ing conf

Land



Inlet
nle cl»‘
2.19

it,deg
QO Tail off

Open
Open
Open

2.19
2.35

o wn

Od

2

24

«, deg

Figure 49.- Concluded,

107



801

I S

e raypr e s
TR

T

it

iy deg

QO Tail off

O o
A 5

-1

Figure 50.- Effect of tail incidence on longitudinal aerodynamic characteristics.
Landing configuration; engine 10-90; C, = 4.40.



ok}
1
sl
el
CERER
las

el

=
T
T
T
T
=
e
s
T

T
r
L

anaana:
it

T
Jauga:

o S S e

L R L

i

Open
Open

H
12274
Ererr

EEt
I

aadled

T
=T

T

5

T
1

]
T
T

QO Tail off

‘KOO
= A

=

T

gure 50.- Concluded

Fi

«, deg

109




110

0O Tail off

pomey

b
el

TR HT

B

(i ey e

tETIr

SR

e

e hekE]

[l Sy wbptin tuyas:

BiET
ST

TR

istics.

haracter

1C C

Figure 51.- Effect of tail incidence on longitudinal aerodynam

engine 75-65; Cy = 0.

.
H

ion

t

igura

Landing conf



=T DTE ;i
b TR S
HjrEin t
ST o
(R SEER RN RiE Skt
L T T
e
T e 1
e
T t
H e
$ ; H
it ;
! !
. 1 T
t B
T + TR
= :
EHEHH t
T L 1
! HHT }
it Eeksanes
1 I Lﬂ_ T s
i : ! £ Ty
e
. i
Hoaprro e
P, H -
it T T
i
-
i
G
© w ot
T 38 g
E 88 &8
L = &
] (W] (]
In
B
=
g5 mo
: t
< = w 1
T T t
= ]
o T 1 1T
L 1
] e
; &
T Fe Eieid
i t
g2 S es
Ree] it
i i
: EREH = O
i ;
o i Eites
HH PR o
rLrriytd 1 - tt W e B
H P B
e T
= ¥ £ Totint
; HH S o™
»y L
hud oo
153 5 B
rt H HE
o
By T e
e f
i =t i o
g =H
Hit it H G HHH
LT b i
:
1t} 1 T
iE T ; - SEEE
HH it b L
L] H i
v(u B e b
pa ot
HetE B B o
[IIAE T
H _\ it T
. il
i
: i
Am B b
=
i HEan
i H e,
T \_u e ot
l» =Y Hibo e us|
> HH

«, deg

Figure 51.- Concluded.




i N T

i
it,deg
O T_ail off

@, deg

Figure 52.- Effect-of tail incidence on longitudinal aerodynamic characteristics.
Landing configuration; engine 75-65; Cy = 2.01.




EIT

ml,

G

Figure 52.- Concluded.



144!

ot

il

1

i

i

I
1
i

ilihis

iy deg

O Tail off

1O 0
A

Inlet

Open
Open

whiblglgn [

12 16
@, deg

Figure 53.- Effect of tail incidence on longitudinal aeré&j}iiimic characteristics.
Landing configuration; engine 75-65; Cp, = 4,06.




jraasd
it
: t
o
T
T
T
T
e
faa
Tt
]
{naendes
|
s
i
anas
inaanas
T
aanan;
T
T
I
T
I

™
il anas

T
ala

ThrT
e
£

AR Eoryan
=
T

caan:
T
s
T
T
ot
w]

2
:

jens

FoiT

jaaasl
o
T}
f
T
1
It
T
.
T

{aabanual

a

s
T
iy
T
H
T
I
T
:
T
T
t
+
+
.
T
it
T}
1
i
T
541
I
t

AR

H

ity
Lage
St
T
T
o
o
5
F
T
:
T
H
+
}
T

i
&

DTt

yammany
[arasey

e LT3
et
s
:
;
=
i
:
e
:
..
2
=
;
:
:
:
:
:
:
:
;
E
:
s

EITE

ek
T
la
g e
:
:

a3
T
=

=
=
3

.lL
Hr 4 TH
T

1

SHEHT
AT

i
I,

]

guenad
12F
Tt

EEEIE

Hituisl

i

s
Faalaa

trH

tHh

Ht

T
1

Cor;cluded\.

CT Rt

T
T
ldanguan

223

1

6
Figure 53.-

T
1

14294
i

I
I
T
I

t

T
iatens
T

2

B ESTmr
: :
:
T
s TEsus st
:
:
:
:
!
i
7
T
:
:
T
T
T
:
:

o
[

I
H
T
=

SyjsEaeses
HEHHHTT 00
Hrp 1 VKALVKHm:

=
;
-
2
=
:
=
T

tE

T

4

115




911

lydeg

QO Tail off
O Tail oif

1O 0

D s

Inlet

Open
Closed
Open
Closed

Figure 54.- Effect of tail incidence on longitudinal aerodynamic characteristics.

Landing configuration; engine 110-65; Cj = 0.



g
& 3
=
Q
=]
S
m ]
<
[fe]
(Y
S
&= |
N g |
[T
-]
9
-]
-
, !
(=] :a
_4__—
,:,»__
t \\\.
' c ) \,...
[
117




118

H

H

ipdeg

TEAH 13

EF

Inlet
Open

O Tail off

0

TRTHT

25383155

i

1
i

T

4!

EEyasee torel

R

T

5383

JafTasss

i mmdaYedng 1314

=

TIEnE
3 FELL-L

-1

-3

2

6

1

12
, deg

[

8

1CS.

dence on longitudinal aerodynamic characteristi

1NCl

Figure 55.- Effect of tail

; Cp = 2.05.

"engine 110-65

.
H

Landing configuration



L

=5
=

i
i
T
It

T3,
T
T

Bt

et

T

Inlet
Open

k=]
3
52 3
—
: - m
i e > 5
_ T 5 O
I ol .
O w
PR . 5
Ik @
fhil 8
#ﬁ &
i
!
(=]
@
: -
L it T HE =
i | g
_ ' I ‘WB
I i
H L3¢l L
== i
= A
HILLETS 3 HH -
" LAl & | H
) il
= -5 _h
= i ! mo
T = e n”xu‘ ) L
= p: )L Lt
| (AL
H e §r H
: W h i um4
e _m ” H H L ; ~ 3t
i o «?@ b

119




021

6l
. :
6 i
5 il
' Inlet
i e Open
sl
¢
3
2
FE R S - i
|
0 :
- Hi :
-4 0 4 8 12 16 20 24 -3 -2 -1 0 i 2 3
@, deg Cp
Figure 56.- Effect of tail incidence on longitudinal aerodynamic characteristics.
Landing configuration; engine 110-65; Cp= 4.08.
,r‘\.‘\



T I _m
: v i it = W
| T
i hiil ||
= o U e _ whmvt
g i i bl
T HhU R (L HaTel o
i Hri lHFM:" IR
TTH I _ ‘U_WHT {1 i _ -
.,*
T - ’
5 o

T
T

3k

: e
i
ot it
T i

= . =t .,,,
3 = H..Hlnlnn
== <« 5 5 =g
- M. Q. .
£ O O = ..w
T 4
T = N o
= oy m
+ : “— P ﬂnv
: o E f g
s 8 g O O
o T = !
O O <
t 5 M 7<)
: [l A il 5
T ol e b ity .
T v i st i _ i o
ot it R R H y_ il F
gt s G T o
= BT 2 g
HHE i .
: g

121




(448

g, deg

TS N P,

Nt i

et lnié’r o
Open  Closed «,d

O

O
&
A

Spanwise location, % b/2

(a) Cu = 0.
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Figure 59.- Effect of angle of attack on downwash angle at horizontal-tail location.
Take-off configuration; engine 75-45; vertical tail and horizontal tail off.
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Figure 63.- Effect of angle of attack on downwash angle at horizontal -tail location.
Landing configuration; engine 75-45; vertical tail and horizontal tail off.
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Figure 63.- Continued.
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Figure 63.- Concluded.
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(a) Cp = 0; inlets closed.

Figure 64.- Effect of angle of attack on downwash angle at horizontal-tail location.
Landing configuration; engine 75-65; vertical tail and horizontal tail off.
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Figure 64.- Continued.
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Figure 64.- Continued.
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